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(57) ABSTRACT 
To determine target ampli?cation curves in hearing devices, 
audiometric mi smeasurements are to be corrected. To this 
end, it is proposed ?rst to measure a bone conduction hearing 
threshold of a patient. Furthermore a database having typical 
sound conduction components for a number of typical hear 
ing impairments is provided. One of these sound conduction 
components is selected in order to smooth the measured bone 
conduction hearing threshold, With a smoothed bone conduc 
tion hearing threshold resulting. One or a number of target 
ampli?cation curves is formed from the smoothed bone con 
duction hearing threshold, if necessary With further hearing 
thresholds. Error corrections can be reliably carried out With 
the aid of the database. 

18 Claims, 1 Drawing Sheet 
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METHOD AND APPARATUS FOR 
DETERMINING A TARGET AMPLIFICATION 

CURVE FOR A HEARING DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority of German application No. 
10 2006 020 833.1 ?led May 4, 2006, Which is incorporated 
by reference herein in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to a method for determining a 
target ampli?cation curve for a hearing device by measuring 
a bone conduction hearing threshold of a patient. Further 
more, the present invention relates to a corresponding appa 
ratus for determining a target ampli?cation curve. 

BACKGROUND OF THE INVENTION 

Pure-tone audiometric data generally forms the basis for 
hearing device adjustment, said data being captured by the 
responsible audiologist or hearing device acoustician in the 
form of a pure-tone audiogram. This data establishes the basis 
for the calculation of target ampli?cation curves to compen 
sate for the existing hearing loss. 
Bone conduction and air conduction hearing thresholds as 

Well as the discomfort threshold are generally captured by 
pure-tone audiometry. To satisfy the changing requirements 
to compensate for sound conduction hearing impairments or 
combined hearing impairments, sound conduction compo 
nents, i.e. the difference betWeen the air conduction hearing 
threshold and the bone conduction hearing threshold, are 
Weighted to a signi?cantly greater degree and contribute mas 
sively to a changed target ampli?cation curve, as a function of 
the adjustment strategy selected. Possible mismeasurements 
or incomplete measurements of bone conduction can thus 
massively in?uence the resulting target ampli?cation curves 
and have a signi?cant negative in?uence on the spontaneous 
acceptance of a hearing system. 

Furthermore the measurement of the bone conduction is 
signi?cantly prone to error by virtue of its nature. In the loW 
frequency range, feeling thresholds in?uence the measure 
ment result and in the high frequency range the result of the 
measurement depends signi?cantly on the individual position 
of the bone conduction receiver. The measurement results of 
a bone conduction measurement are thus of little value and 
possible errors have a massive in?uence on the calculation of 
the target ampli?cation curve. 

Patent application EP 0396 831 B1 discloses a method and 
an apparatus for determining acoustic parameters in a hearing 
device. In this context the target hearing sensitivity of the user 
and the transmission function of the hearing device are ?rst 
determined. A softWare model of the transmission function is 
subsequently stored and the acoustic parameters of the hear 
ing device are optimiZed by comparing the hearing sensitivity 
of the softWare model With the target hearing sensitivity and 
by setting the acoustic parameters, in order to minimize com 
parison errors. 

In practice, errors established in the hearing device setting 
are manually corrected. If this is not possible in a quick and 
easy manner, the user often selects another hearing system. 

SUMMARY OF THE INVENTION 

The object of the present invention thus consists in reliably 
determining a target ampli?cation curve for a hearing device 
and correcting measurement errors Where applicable. 
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2 
In accordance With the invention, this object is achieved by 

a method for determining a target ampli?cation curve for a 
hearing device by measuring a bone conduction hearing 
threshold of a patient, providing a database With typical sound 
conduction components for several typical hearing impair 
ments, selecting a sound conduction component from the 
database, smoothing the measured bone conduction hearing 
threshold on the basis of the selected sound conduction com 
ponent and determining the target ampli?cation curve as a 
function of the smoothed bone conduction hearing threshold. 
In this context, typical sound conduction components signify 
the difference betWeen the air conduction hearing threshold 
and the bone conduction hearing threshold for typical hearing 
losses. The sound conduction components characterize the 
middle ear hearing impairment. 

Furthermore, an apparatus is provided in accordance With 
the invention for determining a target ampli?cation curve for 
a hearing device having a measuring facility for measuring a 
bone conduction hearing threshold of a patient, a storage 
facility for storing a database With typical sound conduction 
components for a number of typical hearing impairments and 
a computing facility for automatically selecting a typical 
sound conduction component from the database, to smooth 
the measured bone conduction hearing threshold on the basis 
of the selected sound conduction component and to determine 
the target ampli?cation curve as a function of the smoothed 
bone conduction hearing threshold. 

Error-free target ampli?cation curves can be determined, 
prior to the calculation of the target ampli?cation curves, by 
means of the correction of bone conduction data according to 
the invention, this being re?ected in the spontaneous accep 
tance of the hearing system, particularly for combined hear 
ing losses after the initial adjustment. For the adjusting audi 
ologist and respectively hearing device acoustician, this 
signi?es less time expenditure for a subsequent adjustment 
and respectively exoneration from the need for a further 
adjustment attempt 

Pursuant to an embodiment according to the invention, that 
sound conduction component can be selected from the data 
base, Which correlates best With the measured sound conduc 
tion component at least in a predetermined spectrum segment. 
Incorrect measuring points can be easily identi?ed and cor 
rected in this Way. 

The method according to the invention can advantageously 
be used to determine a ?rst target ampli?cation curve for a 
?rst volume category and also to determine at least one fur 
ther target ampli?cation curve for at least one further volume 
category for the hearing device. The typical target ampli?ca 
tion curves can thus be reliably determined for quiet, medium 
and loud levels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is noW described in more detail With 
reference to the appended draWing, Which shoWs a ?oW chart 
of the method according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The exemplary embodiment described in more detail 
beloW represents a preferred embodiment of the present 
invention. 

To determine a correct target ampli?cation and/or a correct 
family of target ampli?cation curves, the pure-tone audiomet 
ric data is generally initially measured in the form of a bone 
conduction and an air conduction hearing threshold. Both 
hearing thresholds spectrally reproduce the volume level 
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which can still be perceived. The top left of the FIGURE 
shows the measured air conduction hearing threshold Lm and 
the measured bone conduction hearing threshold Km. Both 
hearing thresholds run essentially parallel to one another. The 
bone conduction hearing threshold Km only differs at one 
point, which suggests a mismeasurement. To reduce the fre 
quency of mismeasurements, a prior examination and correc 
tion of the bone conduction values are thus carried out in 
accordance with the invention. 

To smooth or correct the bone conduction hearing thresh 
old in accordance with the invention, advantage is taken of the 
knowledge that the number of pathological changes to the 
middle ear leading to a sound conduction hearing impair 
ment, which is re?ected in the bone conduction, is transpar 
ent. Furthermore, the in?uence of the middle ear changes on 
the bone conduction hearing threshold is known as far as 
possible in each instance in terms of type, degree and pattern. 
An assignment to a known clinical picture having a typical 
pattern of the bone conduction threshold or a combination of 
two or more causes can thus be carried out on the basis of the 

existing bone conduction values. After said assignment, the 
outliers of the bone conduction measurement can be cor 
rected and the target ampli?cation curves can be calculated 
using the modi?ed data. 

In the concrete example in the FIGURE, a database having 
bone conduction and air conduction hearing thresholds and 
respectively sound conduction components for a number of 
hearing loss categories, each representing a speci?c patho 
logical clinical picture, was recorded with its typical spectral 
patterns. By way of example, in the case of a ?rst hearing loss 
category HK1, the bone conduction hearing threshold K1 and 
the air conduction hearing threshold Ll approximate to one 
another in the high frequency range. In the case of a second 
symbolic hearing loss category HK2, the two hearing thresh 
olds K2 and L2 diverge in the high frequency range. In the case 
of the hearing loss category HK3, the two hearing thresholds 
K3 and L3 run parallel to one another. In the case of another 
hearing loss category HK4, the two hearing thresholds K4 and 
L4 are further apart from one another in a medium frequency 
range and are close together in the high and respectively low 
frequency range. The database can include numerous further 
hearing loss categories HKn. In the present case, the spectra 
of the different categories are characterized in that they 
exhibit a speci?c distance pattern in relation to one another. 

The measured conduction spectra Km and Lm here run 
essentially parallel to one another with the exception of one 
measuring point. A comparison with the database shows that 
the bone conduction hearing threshold K3 runs parallel to the 
air conduction hearing threshold L3 in the hearing loss cat 
egory HK3. The measured hearing thresholds can thus be 
assigned with high probability to the hearing loss category 
HK3. The signi?cantly differing measuring point in the mea 
sured bone conduction spectrum is thus in all likelihood a 
mismeasurement. The measured bone conduction hearing 
threshold Km is thus corrected with the aid of the hearing 
thresholds K3, L3 of the hearing loss category HK3, so that a 
corrected bone conduction hearing threshold Kk results. This 
corrected bone conduction hearing threshold is shown in the 
center on the left in the FIGURE. The associated air conduc 
tion hearing threshold Lk can remain unchanged and can 
correspond to the measured air conduction hearing threshold 
Lm or can also be corrected where necessary. 

The target ampli?cation curves VS for quiet levels, Vm for 
average levels and Vt for loud levels are created from the 
corrected conduction hearing thresholds Kk and L k. A hearing 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
device adjustment using target ampli?cation curves is thus 
possible, said target ampli?cation curves being based on cor 
rected audiometric data. 

With the above-mentioned example only spectra for the 
bone conduction hearing threshold and the air conduction 
hearing threshold and/ or their differences, the sound conduc 
tion components, were recorded in the database for each 
hearing loss category. Alternatively a database could also be 
established just with bone conduction hearing thresholds and 
correction could take place only on the basis of the typical 
bone conduction hearing threshold patterns. A further alter 
native consists in the discomfort threshold or another thresh 
old being recorded in addition to the bone conduction hearing 
threshold or the two hearing thresholds for each hearing loss 
category. In some circumstances this allows an improved 
assignment between the measurement curves and the hearing 
loss categories to be achieved, so that a more reliable correc 
tion of mismeasurements can take place. 

The invention claimed is: 
1. A method for determining a target ampli?cation curve 

for a hearing device to be worn by a patient, comprising: 
measuring a bone conduction hearing threshold of the 

patient by a measurement unit; 
providing a database having a plurality of typical sound 

conduction components for a plurality of typical hearing 
impairments by a storage unit; 

selecting a sound conduction component from the database 
by a computing unit; 

smoothing the measured bone conduction hearing thresh 
old based on the selected sound conduction component 
by the computing unit; and 

determining the target ampli?cation curve as a function of 
the smoothed bone conduction hearing threshold by the 
computing unit. 

2. The method as claimed in claim 1, wherein the selected 
sound conduction component comprises a typical bone con 
duction hearing threshold. 

3. The method as claimed in claim 1, wherein the selected 
sound conduction component correlates with the measured 
bone conduction hearing threshold at least in a predetermined 
spectrum segment. 

4. The method as claimed in claim 1, wherein an air con 
duction hearing threshold is measured together with the bone 
conduction hearing threshold. 

5. The method as claimed in claim 4, wherein the selected 
sound conduction component comprises a pair of typical 
bone conduction hearing threshold and air conduction hear 
ing threshold. 

6. The method as claimed in claim 5, wherein the selected 
pair of air conduction hearing threshold and bone conduction 
hearing threshold correlates with the measured pair of air 
conduction hearing threshold and bone conduction hearing 
threshold at least in a predetermined spectral segment. 

7. The method as claimed in claim 5, wherein a distance 
pattern between the selected pair of typical bone conduction 
hearing threshold and air conduction hearing threshold cor 
relates with a distance pattern between the measured pair of 
bone conduction hearing threshold and air conduction hear 
ing threshold at least in a predetermined spectral segment. 

8. The method as claimed in claim 1, wherein the target 
ampli?cation curve is determined for a volume category. 

9. The method as claimed in claim 1, wherein a plurality of 
target ampli?cation curves are determined for a plurality of 
different volume categories. 

10. A device for determining a target ampli?cation curve 
for a hearing device to be worn by a patient, comprising: 
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a measurement unit that measures a bone conduction hear 
ing threshold of the patient; 

a storage unit that stores a database comprising a plurality 
of typical sound conduction components for a plurality 
of typical hearing impairments; and 

a computing unit that: 
automatically selects a sound conduction component 

from the database, 
smoothes the measured bone conduction hearing thresh 

old based on the selected sound conduction compo 
nent, and 

determines the target ampli?cation curve as a function of 
the smoothed bone conduction hearing threshold. 

11. The device as claimed in claim 10, Wherein the selected 
sound conduction component comprises a typical bone con 
duction hearing threshold. 

12. The device as claimed in claim 10, Wherein the selected 
sound conduction component correlates With the measured 
bone conduction hearing threshold at least in a predetermined 
spectrum segment. 

13. The device as claimed in claim 10, Wherein an air 
conduction hearing threshold is measured together With the 
bone conduction hearing threshold. 
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14. The device as claimed in claim 13, Wherein the selected 

sound conduction component comprises a pair of typical 
bone conduction hearing threshold and air conduction hear 
ing threshold. 

15. The device as claimed in claim 14, Wherein the selected 
pair of air conduction hearing threshold and bone conduction 
hearing threshold correlates With the measured pair of air 
conduction hearing threshold and bone conduction hearing 
threshold at least in a predetermined spectral segment. 

16. The device as claimed in claim 14, Wherein a distance 
pattern betWeen the selected pair of typical bone conduction 
hearing threshold and air conduction hearing threshold cor 
relates With a distance pattern betWeen the measured pair of 
bone conduction hearing threshold and air conduction hear 
ing threshold at least in a predetermined spectral segment. 

17. The device as claimed in claim 10, Wherein the target 
ampli?cation curve is determined for a volume category. 

18. The device as claimed in claim 10, Wherein a plurality 
of target ampli?cation curves are determined for a plurality of 
different volume categories. 


